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Description 

The priority applications Nos. 4-236577 and 5-22142, filed in Japan August 11, 1992 and January 13, 1993, 
respectively, are hereby incorporated by reference. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

10 The present invention relates to a resin laminate including a solid resin member and a foamed resin layer; and to 
methods of manufacturing same. 

Description of the Art 

is FIG. 1 is a cross sectional view of a conventional resin laminate. A resin laminate is manufactured by applying an 
adhesive 220 onto either a skin 212 including a foam layer 21 1 or a foamed bead base 218 and securely adhering the 
skin 212 to the foamed bead base 218 by vacuum molding or press forming. 

The application of the adhesive is time- consuming and uniform application of the adhesive is difficult. Uneven 
application of the adhesive 220 often causes irregularities or roughness on the surface of the skin 212 which may dam- 

20 age the ornamental capacity of the skin, as is demonstrated in FIG. 1 . The irregularities on the surface of the foamed 
bead base 21 8 also cause roughness of the skin 21 2. 

In another known method of manufacturing a resin laminate, a skin and a foamed bead base are each made of the 
same material, for example, polypropylene, and they are thermally adhered to each other during the process of vacuum 
forming. This method does not however, eliminate adverse effects of the roughness of the foamed bead base on the 

zs skin surface. Furthermore this method provides a relatively low adhering strength, especially on both ends of the 
foamed bead base where the temperature during the adhering process is relatively low. If the temperature is increased, 
however, the skin and the foamed bead base may be deformed. 

Another technique to manufacture a resin laminate including a foam layer and a skin is disclosed in JAPANESE 
PATENT LAID-OPEN GAZETTE No. Sho-58-171921. This method includes the steps of vacuum forming a skin of a 

30 desirable shape, placing the skin in a mold of a forming device, piling resin foamed beads, which are preliminary 
expanded, upon the inner face of the skin in the mold and thermally expanding the resin foaming beads with steam to 
mold a reinforcing foam layer under the skin. Since the resin foaming beads generally have irregularities on their sur- 
face, it is impossible to produce a thin skin which will hide the irregularities and, as a result, the ornamental capacity of 
the skin is decreased. A thicker skin is therefore required to compensate for the irregularities of the resin forming beads, 

35 but the thicker skin increases the manufacturing cost. 

Moreover, the resin foaming beads are only expanded over a narrow range of temperature. Even if the temperature 
of steam, the normal method of expansion, is slightly out of the suitable temperature range, the resin foaming beads 
may be insufficiently expanded or excessively molten such that they are deformed and hence, unacceptable. On the 
other hand, the skin is required to be partly molten on the surface such that it can be adhered to the foam layer. Even 

40 if the temperature range suitable for melting the skin is slightly different from the temperature range suitable for expand- 
ing the resin beads, the skin may be insufficiently molten or excessively molten, causing deformation. The materials 
which can be used for the skin are therefore limited to a very narrow range. 

Conventionally, a resin laminate for automobile components includes a skin, a foam layer, and a resin base. In 
expanding the foam layer, a surface of the resin base as well as that of the skin are melted to adhere to the foam layer. 

45 The resin base, which is directly attached to the body of a vehicle, is required to have a sufficient strength. If the resin 
base is made of an olefin resin, such as polypropylene, the resin material should have a high glass transition point to 
assure the sufficient strength. If such a resin material having a high glass transition point is used for the resin base, how- 
ever, there are no suitable resin foaming beads which have an expanding temperature close enough to the glass tran- 
sition point to be acceptable in conjunction with such a resin. 

so EP-A-0 024 740 discloses a multi-layer resin film comprising two film layers, wherein the first film layer has a glass 
transition point lower than the second film layer. This multi-layer resin film is adhered to an object to be coated via said 
second film layer having the lower glass transition point by application of pressure and temperature. The second film 
layer acts as an adhesive thus providing a tight connection between the multi-layer resin film and the object to be 
coated. It is preferred to apply said multi-layer resin film to foamed resin bodies. 

55 However, this known multi-layer resin film does not solve the problem which arises when a foamed bead base is 
used as a layer to be joined with the resin member or multi-layer resin film. 
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SUMMARY OF THE INVENTION 

The present invention provides a resin laminate which includes a solid resin member and a foamed resin layer 
securely adhered to each other. Two different methods of manufacturing the laminate are also provided. Further, an 
5 improved resin laminate is provided, wherein the influence of any irregularities of the foamed bead base on the skin of 
the laminate are reduced. 

A resin laminate is provided wherein the resin member is adhered to a foam layer by expansion of foam resin 
beads. 

The present invention refers to a resin laminate according to claim 1. 
10 The present invention refers further to two different methods of manufacturing a resin laminate according to the 
independent claims 12 and 18. 

According to one embodiment of the present invention, the glass transition point of the thermoplastic resin sheet is 
from 5 to 60 degrees centigrade lower than that of the resin member and the foam layer. 

According to another embodiment of the present invention, the foam layer is prepared in advance by thermally 
is expanding a plurality of resin foaming beads. 

According to a further embodiment, the foam layer is adhered to the thermoplastic resin sheet while thermally 
expanding a plurality of resin foaming beads to form the foam layer. 

According to another embodiment, the resin member is a skin having at least one surface provided with an orna- 
mental design. The resin member may further comprises a foam sheet laid over the skin. 
20 According to another embodiment, the resin member is a solid resin base. In yet another embodiment, the resin 
member comprises a skin having an ornamental surface and solid base, and the foam layer is disposed between the 
skin and the solid base. In still another embodiment, the resin member, the foam layer, and the thermoplastic resin 
sheet are made of olefin resin. The olefin resin may be polypropylene, and the resin laminate may be an interior mem- 
ber for automobiles. 

25 The present invention further provides a method of manufacturing a resin laminate comprising the steps of: 

preparing a resin member substantially consisting of a first resin material, a foamed bead base substantially con- 
sisting of the first resin material, and a thermoplastic resin sheet made of a second resin material, which is in the 
group meltable to the first resin material, the thermoplastic resin sheet having a glass transition point lower than 
30 those of the resin member and the foam bead base; 

heating the resin member, the thermoplastic resin sheet and the foam bead base, and piling the resin member, the 
thermoplastic resin sheet, and the foamed bead base one upon another, and 

applying a pressure between the resin member and the foamed bead base, thereby thermally adhering the resin 
member to the foamed bead base through the thermoplastic resin sheet 

35 

The preparation step may include a thermoplastic resin sheet made of an olefin resin with a glass transition point 
with range of 5 to 60 °C lower than those of the resin member and the foamed bead base. Further, the resin member 
may be thermally adhered to the thermoplastic resin sheet. The preparing step may further involve forming a laminate 
of the resin member and the thermoplastic by simultaneously extruding the first resin material and the second resin 
40 material. 

The process of adhering may further include, drawing the resin member and the thermoplastic resin sheet onto a 
face of the foamed bead base placed on a vacuum forming device by suction, to thermally adhere the resin member 
and thermoplastic resin sheet conforming to the face of the foamed bead base. 

Placing the foam bead base on a forming device may further include placing the foamed bead base on a male mold; 
45 and placing the resin member and the thermoplastic resin sheet between a female mold and the foamed bead base; 
where adhering further comprises the steps of closing the male mold and the female mold; and, drawing the resin mem- 
ber and the thermoplastic resin sheet onto a molding face of the female mold by suction, to shape the resin member 
and thermoplastic resin conforming to the molding face. Thereby, thermally adhering the thermoplastic resin sheet to 
the formed beads base. 

so The present invention is also directed to a method of manufacturing a resin laminate, wherein a resin member is 
prepared from a first resin material, resin foaming beads of the first resin material, and a thermoplastic resin sheet of a 
second resin material, which is chosen to be meltable to the first resin material; the thermoplastic resin sheet having a 
glass transition point lower than that of the resin member. The resin member and the thermoplastic resin sheet are 
placed in a moid while maintaining a predetermined space facing the thermoplastic resin sheet The resin foaming 

55 beads are supplied into the space; and the resin foaming beads are heated to form a foam layer. The foam layer being 
thermally adhered to the resin member via the thermoplastic resin sheet through melting by heating and re-solidifying 
of the thermoplastic resin sheet member. 

The thermoplastic resin sheet preferably has a 5 to 60 °C lower glass transition point than those of the resin mem- 
ber or the foam layer. 
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According to still another embodiment of the present invention, the resin member comprises a skin and a solid 
base, with the solid resin base positioned opposite to the thermoplastic film across the space. 

The method according t the present invention may further provide for drawing the skin onto a molding face of a 
mold by suction, to thereby shape the skin conforming to the molding face, 
s The above and other related objects and embodiments are at least partly realized by a method of manufacturing a 
resin laminate including a resin member and a foam layer, which includes the following steps. 

After a resin member and a foam layer are prepared, a thermoplastic resin sheet is placed between the resin mem- 
ber and the foam layer. The thermoplastic resin sheet may be a film or a foam sheet made of a resin material which 
thermally adheres to both the resin member and the foam layer and has a glass transition point lower than those of the 
10 resin member and the foam layer. The resin member, the thermoplastic resin sheet, and the foam layer are then joined 
together by press forming or vacuum molding. Since the thermoplastic resin sheet thermally adheres both to the resin 
member and the foam layer, the resin member is securely joined with the foam layer. 

The resin laminate of the invention may be manufactured according to an alternate process in which a resin mem- 
ber, including a skin and a base, a number of resin foaming beads, and a thermoplastic resin sheet are prepared sep- 
15 arately. While the resin member and the resin foaming beads are made of a first resin material, the thermoplastic resin 
sheet is made of a second resin material which is in the group meltable to the first resin material, which has a glass 
transition point lower than that of the first resin material. 

The resin member and the thermoplastic resin sheet are, in this embodiment placed in the cavity of the mold such 
that there is a sufficient space on the side of the thermoplastic resin sheet opposite the resin member. The resin foam- 
20 ing beads are then supplied into the space of the cavity and expanded with heat, such as steam, to form a foam layer. 
The foam layer is thus adhered to the resin member via the thermoplastic resin sheet melted by heat. 

The thermoplastic resin sheet preferably has a glass transition point lower than those of the resin member and the 
foam layer, thus becoming adhesive at a relatively low temperature which does not cause undesirable deformation of 
the final resin member. 

25 The process of the invention using the thermoplastic resin sheet does not require application of an adhesive as 
used in conventional processes. Thus, the present invention provides for simplified manufacturing process, making the 
skin free from undesirable roughness due to uneven application of conventional adhesives. 

The thermoplastic resin sheet is thought to effectively cover irregularities or roughness on the surface of the foam 
layer, thus making the skin free from unacceptable irregularities and improving the appearance of the resin laminate. 

30 These and other objects, features, aspects, and advantages of the present invention will become apparent from the 
following detailed description of the preferred embodiment as well as from the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 FIG. 1 is a cross sectional view showing a resin laminate of the prior art; 

FIG. 2 is a cross sectional view showing an interior member for automobiles according to the invention; 

FIG. 3 is an enlarged cross sectional view illustrating a sheet laminate and a forming beads base prior to being 

adhered together; 

FIG. 4 shows a heating process of the sheet laminate of FIG. 3 in a first embodiment; 
40 FIG. 5 shows a male vacuum molding device with the foamed bead base arranged thereon in a vacuum forming 
process of the f irst embodiment; 

FIG. 6 shows the vacuum molding device of FIG. 5 after completion of the vacuum forming process; 

FIG. 7 shows a female vacuum molding device prior to mold closing in a vacuum forming process of a second 

embodiment; 

45 FIG. 8 shows the vacuum molding device of FIG. 7 after completion of thee vacuum forming process; 
FIG. 9 is a cross sectional view illustrating a modification of the sheet laminate; 
FIG. 10 is a perspective view illustrating an instrument panel embodiment according to the invention; 
FIG. 1 1 is a cross sectional view showing the instrument panel of FIG. 10; 
FIG. 12 shows a process of heating a skin sheet of the instrument panel of FIG. 1 1 ; 

so FIG. 1 3 illustrates a process of pre-heating a thermally adhesive resin film with the skin sheet; 

FIG. 1 4 is a cross sectional view showing an internal state of a molding device prior to the moid closing step accord- 
ing to the method of the present invention; 

FIG. 15 is a cross sectional view showing a state of supplying resin foaming beads prior to the expanding step 
according to the method of the present invention; 
55 FIG. 1 6 is an enlarged cross sectional view showing a primary part of the molding device of FIG. 15; 

FIG. 17 is a cross sectional view illustrating a modification of the instrument pan I according to the present inven- 
tion; and 

FIG. 18 is a cross sectional view illustrating another modification of th instrument panel according to the present 
invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIG. 2 is a cross sectional view illustrating an interior member for an automobile manufactured according to the 
present invention. An automobil interior member 10 has a substantially L-shaped cross section and includes a sheet 
5 laminate 1 1 consisting of skin 12, a foam layer 14, and a thermoplastic resin film 1 6, which are laid over a foamed bead 
base 18. 

The skin 12 is 0.2 to 1.5 mm in thickness and is made of polypropylene (PP) with a softening additive. The foam 
layer 14 is manufactured by foaming polypropylene to expand by ten to thirty times and has a thickness ranging from 1 
to 3 mm. The thermoplastic resin film 16 is of 50 to 400 micrometer in thickness, made of ethylene-vinyl acetate copol- 
10 ymer (EVA) and has a glass transition point, or the second transition point, ranging from at 70 to 120 °C. The thermo- 
plastic resin film 16 is made of olefin resin and is about 50 to 400 micrometer in thickness; and has a glass transition 
point ranging from 90 to 190 °C. 

The foamed bead base 18 has a thickness not less than 5 mm and is made of polypropylene foaming beads, 
foamed to expand by 7 to 50 times. Both the foam layer 14 and the foamed bead base 18 have a glass transition point 
is ranging from 160 to 200 C C. The material of the film 16 is selected such that the film 16 shows an excellent thermal 
adhesiveness at temperatures below the glass transition point of the foam layer 14 and the foamed bead base 18. 

The following Table 1 summarizes the specifications of the respective layers. 



TABLE 1 



Element 


12(1 2a) 


14(14a) 


16*1 6a) 


18(1 8a) 


Base Material 


PP 


PP 


EVA 


Olefin Resin 


PP Beads 


Additive 


Softening Agent 


Foaming Agent 






Foaming Agent 


Glass Transition Point 


160- 200° C 


160- 200° C 


70- 120° C 


90 - 190° C 


160 - 200° C 


Thickness 


0.2- 1.5mm 


1 - 3mm 


50 - 400|im 


50 - 400|im 


>5mm 


Expansion Ratio 




10-30 






7-50 



30 

A typical method of manufacturing the automobile interior member 10 is described in detail as a first embodiment. 

Fig. 3 is an enlarged cross sectional view illustrating a sheet laminate and a foaming bead base, prior to being 
adhered together. In the explanation given below, each constituent of the interior member 10 before or in the course of 
35 manufacturing is expressed as the corresponding numeral plus an alphabetical symbol, for example, a sheet laminate 
1 1 a or a foamed bead base 1 8a. 

The sheet laminate 1 1a shown in Fig. 3 is prepared by joining a skin 12a, a foam layer 14a, and a thermoplastic 
resin film 16a with adhesives or by thermal bonding. The sheet laminate 11a thus prepared is then heated to adhere to 
the foamed bead base 18a as described below. 
40 As shown in Fig. 4 the sheet laminate 1 1a is inserted into a heating device 30. The heating device 30 includes an 
upper heater 32, a lower heater 34, and a heating chamber 36 disposed between the upper and lower heaters 32 and 
34. Both ends of the sheet laminate 1 1a are held by an upper clamp 38 and a lower clamp 40 in the heating chamber 
36 and heated to approximately 150 °C on upper and lower surfaces by the upper and lower heaters 32 and 34. 

The foamed bead base 18a is prepared, for example, by supplying plurality of resin foaming beads, which are pre- 
45 liminarily expanded in a cavity of a mold having a desired L-shape, and, heating the resin forming beads to be softened 
by, for example, steam. After cooling, the foamed bead base 18a has a predetermined L-shape. 

The foamed bead base 18a is full of gaps of spaces of approximately 1 mm between the beads, as illustrated in 
Fig. 3. Such gaps allow favorable air ventilation and generally do not require any additional through holes for vacuum 
forming. The foamed bead base 18a may. however, include one or plurality of through holes at specific portions where 
so an extremely high suction force is required, such as deep drawing portions. 

The foamed bead base 1 8a is then mounted on a male vacuum molding device 50 as shown in Fig. 5. The vacuum 
molding device 50 includes a support base 52, a mold 60 fixed in the support base 52, and a pressure chamber 56 
defined by the support base 52 and the mold 60. The pressure chamber 56 is connected to a vacuum pump (not shown) 
via a through hole 58 formed at the bottom of the support base 52. The mold 60 includes a molding surface 62 and a 
55 plurality of suction holes 64 running from the molding surface 62 to the pressure chamber 56. 

The pre-heated sheet laminat 1 1 a held between the upper and lower clamps 38 and 40 is, preferably transported 
to a predetermined position abov the mold 60 by a conveyor unit (not shown). Th vacuum molding device 50 is then 
moved upward, thereby laying the laminate 1 1 a over the formed bead base 1 8a and the mold 60. Th laminate 1 1 a cov- 
ers an upper circumferential portion 52a of the support base 52 accordingly. 
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Th vacuum pump is then operated to start vacuum forming. The air in a space between the sheet laminate 1 1 a 
and the foamed bead bas 1 8a is drawn out via the sucti n holes 64 and a plurality of gaps between the beads in th 
foamed bead base 18a. 

Sine th thermoplastic resin film 16a in the laminate 11a (Fig. 3) is softened in the above heating process [Fig. 4) 
5 it thermally adheres to the upper surfac f the foamed bead base 1 8a. The sh et laminate 1 1a is therefore securely 
adhered to the upper surface of the foamed bead base 18a. The joined laminated product is then removed from the 
mold 60 and from the clamps 38 and 40. The sheet laminate 1 1a is then cut to a predetermined length and shape so 
as to form the automobile interior member 10 shown in Fig. 2. 

Since the thermoplastic resin film 16a shows an excellent thermal adhesiveness, even at relatively low tempera- 
re? tures which are below the glass transition point of the foam layer 1 4a and the foamed bead base 1 8a, the foamed beads 
base 18a and the sheet laminate 1 1a are securely adhered. 

The foam layer 14a is made of a material having a higher glass transition point than that of the thermoplastic resin 
film 1 6a, and is not excessively softened or deformed in the heating process. 

The method of the first embodiment does not require application of an adhesive as are required by the conventional 
is techniques, thus simplifying manufacturing processes and effectively maintaining the surface of the skin 12 of the inte- 
rior member 10 free from undesirable irregularities or roughness due to uneven application of the adhesive. Since the 
irregularities of the foamed bead base 18 are sufficiently smoothed out with the thermoplastic resin film 16, the skin 12 
has a smooth surface. 

Although the first embodiment described above uses the male vacuum forming process, female vacuum forming 
20 with a plug mold may alternatively be used. Figs. 7 and 8 illustrate another vacuum forming process of a second embod- 
iment using, a female vacuum molding device 80. The vacuum molding device 80 includes a lower molding portion 82 
and an upper molding portion 90. 

The lower molding portion 82 includes a lower support base 84 and a plug mold 86 having an through holes 85. A 
lower chamber 88 is defined by the lower support base 84 and the plug mold 86. The lower support has an opening 89 
25 at the bottom. 

The upper molding portion 90 includes an upper support base 92 and a female mold 94 which is made of a porous 
ceramics and has a molding surface 95 with grain patterns. The upper molding portion 90 is moved vertically with 
respect to the lower molding portion 82 by a driving unit (not shown). A pressure chamber 96 defined by the upper sup- 
port base 92 and the female mold 94 is connected to a vacuum pump (not shown) via an opening 98 formed at the top 
30 plate of the upper support base 92. 

In the vacuum forming process, the foamed bead base 1 8a is mounted on the upper face of the plug mold 86. The 
pre-heated sheet laminate 11a securely held with the clamps 38 and 40 is transported to a position between the lower 
molcfing portion 82 and the upper molding portion 90. The clamps 38 and 40 are then moved down to the level of the 
upper end of the lower support base 84 of the lower molcfing portion 82, thereby laying the laminate 11a over the 
35 foamed bead base 1 8a and the plug mold 86. 

As clearly seen in Fig. 8, the sheet laminate 1 1 a takes a shape conforming to the upper face of the foamed bead 
base 18a when the upper molding portion 90 moves down to the lower molding portion 82 to seal the vacuum molding 
device 80. The air between the sheet laminate 1 1a and the foamed bead base 18a is discharged through a plurality of 
gaps between the beads in the foamed bead base 1 8a, the through hole 85, the lower chamber 88. and the opening 89. 
40 In this press forming process, the thermoplastic resin film, 16a softened by pre-heating is thermally adhered to the 
upper face of the foamed bead base 18a. 

In the subsequent female vacuum forming process, the air is drawn out via the opening 98 of the upper molding 
portion 90 with the vacuum pump. The upper face of the sheet laminate 1 1a is accordingly shaped to conform with the 
molding surface 95 of the female mold 94, thereby to have the grain patterns. After completion of the vacuum forming, 
45 the upper molding portion 90 is moved upward to a position shown in Fig. 7. A laminated product is then taken out of 
the molding device 80. The sheet laminate 1 1a is then cut to a predetermined length and shape so as to form the auto- 
mobile interior member 10 as illustrated in Fig. 2. 

According to the this second embodiment, the thermoplastic resin film 16a securely joins the sheet laminate 11a 
with the foamed bead base 18a as well as efficiently covering the uneven surface of the foamed bead base 18a, thus 
so making the skin 1 2 of the interior member 1 0 free from undesirable irregularities or roughness. 

Since the thermoplastic resin film 16a is easily but securely adhered to the foamed bead base 18a by thermal 
pressing, the thermoplastic resin film 16a is not removed from, or, stripped off, the foamed bead base 18a even when 
the suction force in the vacuum forming process works to remove the sheet laminate 1 1a from the foamed bead base 
18a. 

55 The thermoplastic resin film 1 6a used for joining the sheet laminate 1 1 a with the foamed bead base 1 8a in the first 
and second illustrative embodiments may be substituted by a foam sheet. Fig. 9 is a cross sectional view f a sheet lam- 
inate 1 1 B including a skin 1 2B, a foam layer 1 4B, and a foam sheet 1 6B. 

Th foam sheet 16B is mad of polypropylene with azodicarbonamide (ADCA) as a foaming agent, with an 
adjusted a glass transition point in a range f 190 to 210 °C. The glass transition point can be adjusted by controlling 
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the duration of polymerizing PP, to th reby adjusting the molecular of weight of the PP, for example. The foam sheet 1 6B 
has a thickness ranging from 0.05 to 1 .0 mm in the non-foamed state and 0.1 to 3 mm in foamed state respectively. The 
expansion ratio is preferably in a range of 1 .5 to 10. The melting point of th foam sheet 1 6B is pr ferably 20 to 60 °C 
lower than that f the fob layer 1 4B such that the foam sh et 1 6 shows a sufficient adhesive strength and that deforma- 
5 tion of the foam layer 1 4B is prevented. The foam sheet 16B including a foaming agent may be formed to a laminate in 
non-foamed state and then foamed in the heating process. The other layers 12B and 14B are the same as in the lami- 
nate 11a shown in Fig. 3. The following table 2 summarizes the specifications of the respective layers. 





Element 


12B 


14B 


16B 


18(1 8a) 




Base Material 


PP 


PP 


PP 


PP Beads 




Additive 


Softening Agent 


Foaming Agent 


ADCA 


Foaming Agent 


15 


Glass Transition Point 


160 - 200° C 


160- 200° C 


190- 210° C 


160- 200° C 




Thickness 


0.2- 1.5mm 


1 - 3mm 


0.05 -1.0 mm (BEFORE 
EXPANSION) 


> 5mm 


20 


Expansion Ratio 




10-30 


0.1 -3.0 mm (AFTER 
EXPANSION) 


7-50 



25 

The foam sheet 16B securely adheres to the upper face of the foamed bead base 18a (FIG. 6) in a similar manner 
as the thermoplastic resin film 16a of the first embodiment. Furthermore, softened and partly melted foam sheet 16B 
effectively compensates for the irregularities or roughness of the foamed bead base 1 8a (FIG. 6) and makes the surface 
of the skin 12B smooth. 

30 Since the foam sheet 16B is formed to a desirable shape in the vacuum forming process and then thermally 
adhered to the foamed bead base 1 8a, the foam sheet 1 6B securely and completely adheres to the foamed bead base 
18a. 

As detailed above, the thermoplastic resin film 1 6a is adhered to the foam layer 1 4a and the skin 1 2a to form a lam- 
inate prior to vacuum forming in the first and second embodiments. Alternatively, the thermoplastic resin fflm 16a may 
35 be prepared separately from the skin 12a and the foam layer 14a, and placed between the foam layer 14a and the 
foamed bead base 18a in the vacuum forming process. The thermoplastic resin film 16a can be softened with residual 
heat of the skin 12a and foam layer 14a which are previously heated to be formed easily. This simplifies and increases 
the energy efficiency of the manufacturing process. 

Compressed air may be blown onto the upper face of the sheet laminate 1 1 a to efficiently press the sheet laminate 
40 11a against the foamed bead base 18a in the male vacuum forming process shown in FIG. 6. This compressed air- 
pressing further enhances the thermal adhesion between the sheet laminate 1 1a and the foamed bead base 18a. 

Although the male vacuum forming or the female vacuum forming process is applied in the first or second embod- 
iment described above, other forming or molding methods such as press forming may also be applicable as long as the 
sheet laminate 1 1 a is securely adhered to the foamed bead base 1 8a. 
45 FIG. 10 is a perspective view illustrating an instrument Panel 101 of an automobile as another embodiment of the 
invention. FIG. 1 1 is a cross sectional view of a part of the panel 1 01 . In FIG. 1 1 the dimensions are not drawn to scale. 

The instrument panel 101 includes a base 102 to be fixed to an automobile body (not shown); a foam layer 103 
formed by expanding resin foaming beads; a thermoplastic film 104; and a skin 105 having an ornamental face 105a, 
for example, a grained. 

so The thickness of base 102 is 1.0 to 5.0 mm and is made of hard plastic with fillers. The base 102 has a plurality of 
through holes 109 and material-supplying apertures 111. 

The foam layer 103 has a thickness of preferably between 5 to 30 mm which is expanded by heating resin foaming 
beads with, for example, steam. The skin 105, which has a thickness ranging from 0.20 to 1 .5 mm, is made of thermo- 
plastic resin. The thermally adhesive resin film 104, which has a thickness ranging from 0.04 to 1 .0 mm, is made of ther- 

55 moplastic resin applicable. 

In this embodiment, the bas 102, the foam layer 103, the resin film 104, and th skin 105 are all made of olefin 
resin or polypropylene (PP). Th base 1 02 has a glass transition point of 1 60 to 1 70 °C, the foam layer 1 03, 1 40 to 1 60 
°C, the resin film 1 04, 1 40 to 1 55 °C, and the skin 1 05, 1 60 to 1 70 °C. The glass transition point of th th rmally adhe- 
sive resin film 104 is preferably 5 to 30 °C lower than that of the skin 105; for example, polypropylene for the film 104 
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has a lower molecular weight than that for the skin 104. 

The following Table 3 summarizes the specifications of the respective layers. 



TABLE 3 
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Element 


102 


103 


104 


105 


Base Material 


PP 


PP 


PP 


PP 


Additive 


Filler Agent (Glass fiber) 


Foaming Agent 






Glass Transition Point 


160- 170 6 C 


140-160°C 


140-155°C 


160-170°C 


Thickness 


1.0-5.0 mm 


5 - 30 mm 


0.04- 1.0 mm 


0.2-1.5 mm 



15 

The constituents of the instrument panel 101 , that is, the base 102, the foam layer 103, the thermally adhesive resin 
film 104, and the skin 105 are subjected to heating, vacuum forming, and foaming processes as described below. 

FIG. 12 is a conceptual view showing a heating device applicable in the present invention. The heating device 12 
includes an upper heater 1 12a, a lower heater 1 12b, and a heating chamber 1 12c disposed between the upper and 
20 lower heaters 1 12a and 1 12b. In the heating process, a skin sheet 105A, the precursor of the skin 105, is held on its 
ends with a pair of clamps 113, inserted in the heating chamber 112c, and heated to approximately 160 on upper and 
lower surfaces by the upper and lower heaters 1 12a and 1 12b. 

Then, as shown in FIG. 13, the thermally adhesive resin film 104 held with a pair of clamps 1 14 is placed with a 
predetermined space apart from the skin sheet 105A. The predetermined space is provided to prevent the skin sheet 
25 105A contacting the thermally adhesive resin film 104 when heated. Radiant heat of the skin sheet 105A softens the 
thermally adhesive resin film 1 04. The pre-heated sheet 1 05a and the resin film 1 04 are subjected to a vacuum foaming 
process. 

FIG. 14 is a cross sectional view of a molding device 1 15 used in the vacuum forming and thermally expanding 
process. The molding device 115 has a lower molding portion 1 16 and an upper molding portion 117. The lower mold- 
30 ing portion 1 1 6 includes a frame 1 1 8, a lower mold 1 1 9 fitted in the frame 1 1 8 and a pressure chamber 1 21 defined by 
the frame 1 18 and the lower face of the lower mold 1 19. The pressure chamber 121 is connected to a duct 123 via an 
air vent 122 formed in the center of the bottom of the frame 118, and further connected to a vacuum pump (not shown) 
through the duct 123. 

The lower mold 119 has a molding surface 125 with ornamental patterns to form an ornamental face 105A on the 
35 skin 105. The lower mold 119 is made of a porous material which is prepared by sintering a mixture of metal powder 
and ceramic powder. The porous body of the lower mold 1 19 transmits air between the pressure chamber 121 and the 
molding surface 125. After being placed on the molding surface 125, the skin 105 is drawn onto the molding surface 
125 by suction of the vacuum pump. The upper molding portion 1 17 includes a frame 131 and an upper mold 135 fitted 
in the frame 131. The upper mold 135 has a support face 133 and a plurality through holes 136 and material-supplying 
40 apertures 137. 

A space surrounded and defined by the frame 131 and the upper mold 135 is a steam chambers 139. The steam 
chamber 139 is connected with a first conduit 145 with a first valve 143, and a second conduit 149. The upper molding 
portion 1 17 also includes plural pipes 153 for supplying resin foaming beads M. The pre-heated sheet 105A and the 
thermally adhesive resin film 104 shown inn FIG. 13 are turned over and mounted on the lower mold 1 19. 

45 The sheet 105A and the thermally adhesive resin film 104 are drawn onto the surface 1 25 of the lower mold 1 19 by 
suction of the vacuum pump via the porous lower mold 1 19, thereby forming the skin 105 having the surface pattern of 
the molding surface 125. The thermally adhesive resin film is attached on the sheet 105A in this process. 

The base 102 (FIG. 1 1), which is previously manufactured to have a predetermined shape, is temporarily fixed to 
the upper mold 1 35 of the upper molding portion 1 1 7. The upper molding portion 1 1 7 is then moved down and pressed 

so against the lower molding portion 1 16 as shown in FIG. 15. Consequently, the base 102 is attached to the upper mold- 
ing portion 1 17 and the periphery of the skin 105 is f ixed between contact faces 1 16a and 1 17a of the lower and the 
upper molding portions 1 1 6a and 1 1 7a of the lower and the upper molding portions 1 1 6 and 1 1 7. At this time, a prede- 
termined vacant space 151 of about 15 mm in depth is formed between the base 102 and the skin 105. This predeter- 
mined vacant space 151 is attributed to a recess of the molding surface 125 of the lower mold 1 19. 

55 The plurality of through holes 1 09, and the plurality of material-supplying apertures 111 of the base 1 02 respec- 
tively coincide with the through holes 136 and the material-supplying apertures 137 of the upper mold 135 when the 
base 102 is fixed to the upper mold 135. The resin foaming beads M are supplied from a mat rial supply unit (not 
shown) through the plural pipes 1 53 and the apertures 1 1 1 of the base 102 into the vacant space 151 . The resin foam- 
ing beads M are made of polypropylene including a foaming agent and they are expanded by 1 1 to 45 times to have the 
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mean diameter of about 3 mm. The resin foaming beads M provide softness to th instrument panel 101. The resin 
foaming beads M ar formed to 1 1 to 45 times. The amount of the resin foaming beads M is determined to fill the space 
151 after expansion. 

After supplying the resin foaming beads M, steam is introduced int the steam chamber 139 through th first con- 
5 duit 45. The steam introduced in the steam chamb r 139 flows through the through holes 136 of the upper mold 135, 
the through holes 109 of the base 102 into the space 151 to heat the resin foaming beads M. The stem in the space 
1 51 then flows back through the through holes 1 09. the through holes 1 36 to the steam chamber 1 39 and is discharged 
through the second conduit 149. The resin forming beads M are heated and expanded to form the foamed bead base 
1 03 between the film 1 04 and base 1 02. The foamed bead base 103 is consequently thermally bonded to the film 1 04 
10 and the base 102. 

After the resin laminate is cooled, the upper molding portion 1 17 is lifted from the lower molding portion 1 16, and 
the product is removed from the mold. 

Since the glass transition point of the thermally adhesive resin film 104 is lower than the skin 105, the film 104 is 
melted at a lower temperature than that of the skin 105 and securely adheres the skin 105 and the foam layer 103. The 
is foamed bead base 103 and the base 102, both of which are made of the same olefin resin, are therefore fixed to one 
another to form the laminated instrument panel 101 . 

The thermally adhesive resin film 104 is sufficiently melted by steam to securely join the foamed bead base 103 
and the skin 105, and effectively covers any existing roughness of the foamed bead base 103. The irregularities of the 
foam layer 103 therefore do not affect the surface of the skin 105 even H the skin 105 is soft and thin, thus maintaining 
20 an excellent surface for application of ornamental designs. Further, the Use of the thin skin helps to reduce the cost. 

Since the material on the skin 1 05 is not required to have a glass transition point comparable to the expanding tem- 
perature of the resin foaming beads M, it can be selected from a variety of materials such as higher molecular weight 
olefin resin. 

Since the through holes 109 are arranged regularly over the base 102, the resin foaming beads M uniformly fill the 
25 space 151. The foamed bead base 103, which is made by expanding the resin foaming beads M, therefore securely 
adheres to the base 102 and the skin 105 by the application of heat, for example, steam. 

The thickness of the instrument panel 101 can easily be controlled by widening or narrowing the vacant space 151 
between the base 102 and the skin 105. For example, a thin instrument panel 101 is manufactured when resin foaming 
beads with a small expansion ratio are formed in a narrow space 151. 
30 Since the above embodiment does not use any adhesive to join the base 102, the foamed bead base 1 03, and the 
skin 105, unevenness of the skin 105 is not introduced due to non-uniform application of adhesive as in conventional 
processes. 

Since the three layers of the instrument panel 101, that is, the skin 105, the film 104, the foamed bead base 103, 
and the base 102 are made of the same olefin resin, they are readily recycled. 
35 FIG. 17 is a cross sectional view showing another instrument panel 101 A manufactured according to the method 
of the invention. The instrument panel 101 A includes a first layer of thermally adhesive resin 104Aabase 102, asecond 
layer ol thermally adhesive resin 104B, a foamed bead base 103, and a skin 105. 

The instrument panel 101 A is manufactured in the following process. The base 102 and the thermally adhesive 
resin layers 104A and 104B are first formed integrally by a so-called sandwich molding. The thermally adhesive resin 
40 layers 104B are made of a resin having a glass transition point lower than that of the base 102. 

In the sandwich molding, after a first resin material is injected into a mold to form a thermally adhesive resin layers, 
another resin material is injected from a nozzle into the thermally adhesive resin layer, to form the base 102. The ther- 
mally adhesive resin layer is divided into the first and the second layers 1 04A and 1 04B, respectively. The base 1 02 with 
those thermally adhesive resin layers 104A and 104B is mounted on the lower surface of the upper molding portion 1 1 7 
45 (FIG. 14) in the vacuum forming process. 

In this modification, the base 102 can be made of a material having a glass transition point higher than the expand- 
ing temperature of the resin forming beads M. This improves the strength of the base 1 02 and thereby that of the instru- 
ment panel 101 A. The base 102 is securely held between the thermally adhesive resin layers 104A and 104B and is 
firmly adhered to the foamed bead base 103 by the thermally adhesive resin layer 104B. 
so The invention can be embodied in other forms without departing from the scope of essential characteristics thereof. 
Some examples of modification are given below. 

The base 102 made of polypropylene in the above embodiment can be made of other solid olefin resins, such as, 
polyethylene. The foamed bead base 103 made from foaming beads of polypropylene in the above embodiment can be 
made from beads of other olefin resins, such as, polyethylene. The preferable diameter of the resin foaming beads 
55 ranges from 1 to 5 mm, and more specifically from 2.0 to 4 mm. 

The skin 105 made of polypropylene in th above embodiment may be made of another resin such as polyethylene 
or SEBS (block co-polymer of styrene - ethylen - butylene - styrene). 

The resin layer laid over the foamed bead base 103 can be mad of any d sirable material which sufficiently 
adheres to the foamed bead base 103. For example, as shown in FIG. 18, a thermally adhesive resin film 104 and a 
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skin 105B including a hard skin layer 105d and a foam layer 105e are joined with the foamed bead base 103 to form a 
laminate. The resin layer may wholly or partly be embedded or inserted in the foamed bead base 103 according to spe- 
cific requirements. The thermally adhesiv resin fBm 104 can be formed separately and bonded to the skin in a pre- 
heating process, or alternatively, formed integrally with th skin by extrusion molding. 

Th resin laminate of the invention is applicable to various interior parts of vehicles other than the instrument panel. 
Although the supply of resin foaming beads follows placement of the skin and the base in the mold in the embodi- 
ment described above. The resin foaming beads may be piled up on either the skin or the base placed in a mold and 
then be covered with a base or a skin, respectively. 

It is clearly understood that the above embodiment is only illustrative and not restrictive in any sense, and the scope 
of the present invention is not limited by the foregoing examples. 

Claims 

1 . A resin laminate comprising a resin member (1 2, 14) substantially consisting of a first resin material, a thermoplas- 
15 tic resin sheet (16) made of a second resin material, which is of the group meltable to said first resin material, and 

which has a glass transition point lower than that of said first resin material, and a foamed bead base (18) substan- 
tially consisting of said first resin material, said foamed bead base made of a plurality of resin foaming beads being 
disposed opposite to said resin member, and said thermoplastic resin sheet (16) adhering said resin member (12, 
14) to said foamed bead base (18) by being melted and re-solidified. 

20 

2. A resin laminate in accordance with claim 1 , wherein said glass transition point of said thermoplastic resin sheet is 
degrees centigrade lower from 5 to 60 than that of said resin member and said foamed bead base. 

3. A resin laminate in accordance with claim 2, wherein said foamed bead base is prepared in advance by thermally 
25 expanding a plurality of resin foaming beads. 

4. A resin laminate in accordance with claim 2, wherein said foamed bead base is adhered to said thermoplastic resin 
sheet while thermally expanding a plurality of resin foaming beads to form said foamed bead base. 

30 5. A resin laminate in accordance with claim 2, wherein said resin member comprises a skin (12) having an ornamen- 
tal surface. 

6. A resin laminate in accordance with claim 5, wherein said resin member further comprises a foam sheet (14) laid 
over said skin (12). 

35 

7. A resin laminate in accordance with claim 2, wherein said resin member comprises a solid resin base (102). 

8. A resin laminate in accordance with claim 4, wherein said resin member comprises a skin (105) having an orna- 
mental surface (1 05a) and a solid base (1 02), and said foamed bead base (1 03) is disposed between said skin and 

40 said solid base. 

9. A resin laminate in accordance with claim 2, wherein said resin member, said foamed bead base, and said thermo- 
plastic resin sheet are made of olefin resin. 

45 10. A resin laminate in accordance with claim 9, wherein said olefin resin is polypropylene. 

11. A resin laminate in accordance with claim 10, wherein said resin laminate is an interior member for automobiles. 

12. A method of manufacturing a resin laminate comprising the steps of: 

50 

preparing a resin member (12, 14) substantially consisting of a first resin material, and a foamed bead base 
(18) made of a plurality of resin foaming beads substantially consisting of said first resin material, 
preparing a thermoplastic resin sheet (16) made of a second resin material, which is of the group meltable to 
said first resin material, and which has a glass transition point lower than that of said first resin material; 
55 heating said resin member (12, 14), said thermoplastic resin sheet (16) and said foamed bead base (18) and 

piling said resin member, said thermoplastic resin sheet and said foamed bead base one upon another; and 
applying a pressure between said resin member and said foamed bead base, thereby thermally adhering said 
r sin member (12, 14) to said foamed bead base (18) via said thermoplastic resin sheet (16). 
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13. A method in accordance with claim 12, wherein said preparing step includes preparing said thermoplastic resin 
sheet made of an olefin resin with a glass transition point 5 through 60 degrees centigrade lower than those of said 
resin member and said foamed bead base. 

5 14. A method in accordance with claim 13, wherein said preparing step further comprises a step of thermally adhering 
said resin member to said thermoplastic resin sheet. 

1 5. A method in accordance with claim 13, wherein said preparing step further comprises a step of forming a laminate 
having said resin member and said thermoplastics by simultaneously extruding said first resin material and said 

10 second resin material. 

16. A method in accordance with claim 1 3, wherein said applying step further comprises the step of: 

drawing said resin member and said thermoplastic resin sheet onto a face of said foamed bead base placed 
is on a vacuum forming device by suction, to thereby thermally adhering said resin member and thermoplastic 

resin sheet conforming to said face of said foamed bead base. 

17. A method in accordance with claim 13, wherein said applying step further comprises the steps of: 

20 placing said foamed bead base on a male mold; and 

placing said resin member and said thermoplastic resin sheet between a female mold and said foamed bead 
base; and wherein 

said applying step further comprises the steps of: 
closing said male mold and said female mold; and 
25 drawing said resin member and said thermoplastic resin sheet onto a molding face of said female mold by suc- 

tion, to thereby shape said resin member and thermoplastic resin conforming to said molding face and ther- 
mally adhering said thermoplastic resin sheet to said foamed bead base. 

18. A method of manufacturing a resin laminate comprising the steps of: 

30 

preparing a resin member (12, 14) substantially consisting of a first resin material, 

preparing a thermoplastic resin sheet (16) made of a second resin material, which is of the group meltable to 
said first resin material, and which has a glass transition point lower than that of said first resin material; 
placing said resin member and said thermoplastic resin sheet in a mold, while maintaining a predetermined 

35 space facing said thermoplastic resin sheet; 

preparing a plural of resin foaming beads substantially consisting of said first resin material, supplying said 
resin foaming beads into said predetermined space and heating said resin foaming beads with a heat medium 
to form a foamed bead base (18), to thereby thermally adhere said foamed bead base to said resin member 
(12, 14) via said thermoplastic resin sheet (16) through melting and re-solidifying said thermoplastic resin 

40 sheet member due to said heating. 

1 9. A method in accordance with claim 1 8, wherein said preparing step further comprises a step of preparing said ther- 
moplastic resin sheet having a lower glass transition point 5 through 60 degrees centigrade lower than those of said 
resin member and said foamed bead base. 

45 

20. A method in accordance with claim 19, wherein said resin member comprises a skin (105) and a solid base (102). 
and 

said placing step comprises a step of preparing a solid resin base opposite to said thermoplastic film across 
so said space. 

21. A method in accordance with claim 20. wherein said placing step comprises the step of: 

drawing said skin onto a molding face of the mold by suction, to thereby shape said skin conforming to said 
55 molding face. 

PatentansprQche 

1. Ein Harzlaminat das ein im wesentlichen aus einem ersten Harzmaterial bestehendes Harzelement (12, 14), eine 
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thermopiastisch , aus einem zwelten Harzmaterial, das aus der mit dem g nannten ersten Harzmaterial ver- 

schmelzbaren Gruppe stammt und das einen Glasubergangspunkt hat, der niedriger als derjenige des genannten 
rsten Harzmat rials ist, gefertigte Harzfolie (16) und eine geschaumte, im wesentiichen aus dem genannten 
rsten Harzmat rial bestehende Perlbasis (18) umfaBt, die besagte geschaumte, aus einer Vielzahl von Harz- 
5 schaumbildungsperlen gefertigte Perlbasis ist zu dem erwahnten Harzelement gegenuberliegend angeordnet und 

die genannte thermoplastische Harzfolie (16) verbindet das erwahnte Harzelement (12, 14) haftend mit der besag- 

ten geschaumten Perlbasis (18), indem sie geschmolzen und wieder erhartet wird. 

2. Ein Harzlaminat nach Anspruch 1, in welchem der erwahnte Glasubergangspunkt der genannten thermoplast- 
ic! schen Harzfolie urn 5 bis 60 Grad Celsius niedriger ist als derjenige des erwahnten Harzelements und der besag- 

ten geschaumten Perlbasis. 

3. Ein Harlaminat nach Anspruch 2, in welchem die besagte geschaumte Perlbasis im voraus durch thermisches Auf- 
schaumen einer Vielzahl von Harzschaumbildungsperlen hergesteilt wird. 

15 

4. Ein Harzlaminat nach Anspruch 2, in welchem die besagte geschaumte Perlbasis an die genannte thermoplasti- 
sche Harzfolie geWebt wird, wahrend eine Vielzahl von Harzschaumbildungsperlen aufgeschaumt wird, urn die 
besagte geschaumte Perlbasis zu bilden. 

20 5. Ein Harzlaminat nach Anspruch 2, in welchem das erwahnte Harzelement eine Deckschicht (12) mit einer dekora- 
tiven Oberfiache umfaBt 

6. Ein Harzlaminat nach Anspruch 5, in welchem das erwahnte Harzelement ferner eine uber die besagte Deck- 
schicht (12) gelegte Schaumschicht (14) umfaBt 

25 

7. Ein Harzlaminat nach Anspruch 2, in welchem das erwahnte Harzelement eine sdide Harzbasis (102) umfaBt. 

8. Ein Harzlaminat nach Anspruch 4, in welchem das erwahnte Harzelement eine Deckschicht (105) mit einer deko- 
rativen Oberfiache (105a) sowie eine solide Basis (102) umfaBt und die besagte geschaumte Perlbasis (103) zwi- 

30 schen der besagten Deckschicht sowie der genannten soliden Basis angeordnet ist. 

9. Ein Harzlaminat nach Anspruch 2, in welchem das erwahnte Harzelement die besagte geschaumte Perlbasis und 
die genannte thermopiastisch e Harzfolie aus Olefinharz gefertigt sind. 

35 10. Ein Harzlaminat nach Anspruch 9, in welchem das besagte Olefinharz Polypropylen ist. 

11. Ein Harzlaminat nach Anspruch 10, in welchem das genannte Harzlaminat ein Innenbauteil fur Automobile ist. 

12. Ein Verfahren zur Herstellung eines Harzlaminats, das die Schritte umfaBt: 

40 

- Fertigen eines Harzelements (12, 14), das im wesentiichen aus einem ersten Harzmaterial besteht, und einer 
geschaumten Perlbasis (18), die aus einer Vielzahl von Harzschaumbildungsperlen, welche im wesentiichen 
aus dem genannten ersten Harzmaterial bestehen, gefertigt ist; 

Fertigen einer thermoplastischen Harzfolie (16), die aus einem zweiten Harzmaterial, das aus der mit dem 
45 genannten ersten Harzmaterial verschmelzbaren Gruppe stammt, hergestelft ist und die einen GlasOber- 

gangspunkt hat. der niedriger ist als derjenige des genannten ersten Harzmaterials; 

- Erhitzen des erwahnten Harzelements (12, 14), der genannten thermoplastischen Harzfolie (16) sowie der 
besagten geschaumten Perlbasis (18) und Aufechichten des erwahnten Harzelements, der genannten thermo- 
plastischen Harzfolie sowie der besagten geschaumten Perlbasis aufeinander; und 

so - Aufbringen eines Drucks zwischen dem erwahnten Harzelement sowie der besagten geschaumten Perlbasis, 
wodurch das erwahnte Harzelement (1 2, 14) Ober die genannte thermoplastische Harzfolie (16) thermisch mit 
der besagten geschaumten Perlbasis (18) verWebt wird. 

13. Ein Verfahren nach Anspruch 12, in welchem der erwahnte Fertigungsschritt das Fertigen der genannten, aus 
55 einem Olefinharz mit einem Glasubergangspunkt, der um 5 bis 50 Grad Celsius niedriger ist als derjenige des 

erwahnten Harzelements sowie derjenige der besagten geschaumten Perlbasis. hergestellten thermoplastischen 
Harzfolie inschlieBt. 

14. Ein Verfahren nach Anspruch 13, in welchem der erwahnte Fertigungsschritt ferner einen Schritt eines thermi- 
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schen VerWeb ns des erwahnten Harzelements mit der genannten th rmoplastischen Harzfolie umfaBt. 

15. Ein Verfahren nach Anspruch 13, in welchem der erwahnte Fertigungsschritt ferner einen Schritt des Ausbildens 
eines Laminate, w Iches das erwahnte Harzelement sowie die genannten Thermoplaste enthait, durch gleichzeiti- 

5 ges Extrudieren des genannten ersten Harzmaterials sowie des genannten zweit n Harzmaterials umfaBt. 

16. Ein Verfahren nach Anspruch 13 t in welchem der erwahnte Schritt des Aufbringens ferner den Schritt umfaBt: 

Anziehen des erwahnten Harzelements und der genannten thermoplastischen Harzfolie an eine Fiache der an 
10 einer Vakuumformvorrichtung angebrachten geschaumten Perlbasis durch Saugwirkung, urn dadurch ther- 

misch das erwahnte Harzelement sowie die genannte thermoplastische Harzfolie in Anpassung an die 
genannte Fiache der besagten geschaumten Perlbasis zu verWeben. 

17. Ein Verfahren nach Anspruch 13, in welchem der erwahnte Schritt des Aufbringens ferner die Schritte umfaBt: 

15 

Anbringen der besagten geschaumten Perlbasis an einer positiven Form; und 

Anordnen des erwahnten Harzelements sowie der genannten thermoplastischen Harzfolie zwischen einer 
negativen Form und der besagten positiven Form; 

- worln der Schritt des Aufbringens ferner die Schritte umfaBt: 

20 - SchlieBen der besagten positiven Form sowie der besagten negativen Form; und 

- Anziehen des erwahnten Harzelements und der genannten thermoplastischen Harzfolie an eine Formfiache 
der besagten negativen Form durch Saugwirkung, urn dadurch das erwahnte Harzelement sowie die genannte 
thermoplastische Harzfolie in Anpassung an die genannte Formfiache auszugestalten sowie thermisch die 
genannte thermoplastische Harzfolie mit der besagten geschaumten Perlbasis zu verWeben. 

25 

18. Ein Verfahren zur Herstellung eines Harzlaminats, das die Schritte umfaBt: 

- Fertigen eines Harzelements (12, 14), das im wesentlichen aus einem ersten Harzmaterial besteht; 
Fertigen einer thermoplastischen Harzfolie (16), die aus einem zweiten Harzmaterial, das aus der mit dem 

30 genannten ersten Harzmaterial verschmelzbaren Qruppe stammt, hergestellt ist und die einen Glasuber- 

gangspunkt hat, der niedriger ist als derjenige des genannten ersten Harzmaterials; 
Anordnen des erwahnten Harzmaterials sowie der genannten thermoplastischen Harzfolie in einer Form, wah- 
rend ein vorbestimmter Raum in Qegenuberlage zu der genannten thermoplastischen Harzfolie eingehalten 
wird; 

35 - Herstellen einer Vielzahl von Harzschaumbildungsperlen, die im wesentlichen aus dem genannten ersten 
Harzmaterial bestehen, Zufuhren der genannten Harzschaumbildungsperlen in den besagten vorbestimmten 
Raum sowie Erhitzen der genannten Harzschaumbildungsperlen durch ein Heizmedium zur Ausbildung einer 
geschaumten Perlbasis (18), urn dadurch die besagte geschaumte Perlbasis uber die genannte thermoplasti- 
sche Harzfolie (16) durch Schmelzen sowie Wiedererharten der genannten thermoplastischen Harzfolie 

40 irrfolge des erwahnten Erhitzens mit dem erwahnten Harzelement (12, 14) thermisch zu verWeben. 

1 9. Ein Verfahren nach Anspruch 1 8, in welchem der erwahnte Fertigungsschritt ferner einen Schritt des Fertigens der 
genannten thermoplastischen Harzfolie mit einem niedrigeren Glasubergangspunkt, der urn 5 bis 60 Grad Celsius 
niedriger als diejenigen des erwahnten Harzelements sowie der besagten geschaumten Perlbasis ist, umfaBt. 

45 

20. Ein Verfahren nach Anspruch 19, in welchem 

- das erwahnte Harzelement eine Deckschicht (105) sowie eine sollde Basis (102) umfaBt und 

- der genannte Schritt des Anordnens einen Schritt des Fertigens einer festen Harzbasis in Gegenuberlage zu 
so der genannten thermoplastischen Fotie quer uber den besagten Raum hinweg einschlieBt. 

21. Ein Verfahren nach Anspruch 20, in welchem der Schritt des Anordnens den Schritt einschlieBt: 

■ Anziehen der besagten Deckschicht an eine Formfiache der Form durch Saugwirkung, urn dadurch die 
55 besagte Deckschicht in Anpassung an die genannte Formfiache auszugestalten. 

Revendications 

1. Un laming en r6sine comportant un organe en r6sine (12, 14) constitu6 essentiellement d'un premier materiau en 
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resine, dune feuille de resine thermoplastiqu (1 6) constitute d'un deuxieme materiau en resine, qui appartient au 
groupe fusionnable audit premier materiau en resine, et qui a un point de transition de phase vitreuse inferieur a 
celui dud it premier materiau en resine, et une base en perles moussee constitue essentiellement dudit premier 
materiau en resine, ladite base en perles moussee constitue e d'une pluralite de perles de resine moussees, dispo- 
s sees opposees audit organe en resine, et ladite feuille de resine thermoplastiqu e (1S) qui adhere audit organe en 
resine (12, 14) et a ladite base en perles moussees (18) par mise en fusion et resolidification. 

2. Un lamine en resine se! on la revendication 1 , dans lequel le point de transition de phase vitreuse de ladite feuille 
thermoplastique est inferieur de 5 a 60 degres centigrade a ceux dudit organe en resine et de ladite base en perles 

10 moussee. 

3. Un lamine en resine selon la revendication 2, dans lequel ladite base en perles moussee est preparee a I'avance 
en dilatant thermiquement une pluralite de perles de resine de moussage. 

is 4. Un lamine en resine selon la revendication 2, dans lequel ladite base en perles moussee est mise en adhesion a 
ladite feuille de resine thermoplastique tandis qu'on expanse thermiquement la pluralite une pluralite de perles de 
resine de moussage pour former ladite base en perles moussee. 

5. Un lamine en resine selon la revendication 2, dans lequel ledit organe en resine comprend une peau (1 2) ayant une 
20 surface ornementaJe. 

6. Un lamine en resine selon (a revendication 5, dans lequel ledit organe en resine comprend en outre une feuille 
mousse (14) placee sur ladite peau (12). 

25 7. Un lamine en resine selon la revendication 2, dans lequel ledit organe en resine comprend une base de resine 
massive (102). 

8. Un lamine en resine selon la revendication 4, dans lequel ledit organe en resine comprend une peau (105) ayant 
une surface ornementaJe et une base massive (102), et ladite base en perles moussees (103) est diposee entre 

30 ladite peau et ladite base massive. 

9. Un lamine en resine selon ia revendication 2, dans lequel ledit organe en resine, ladite base en perles et ladite 
feuille de resine thermoplastique sont realises en resine define. 

35 10. Un lamine en resine selon la revendication 9, dans lequel la resine olefins est du polypropylene. 

11. Un lamine en resine selon la revendication 10. dans lequel ledit lamine en resine est un element d'interieur pour 
des automobiles. 

40 12. Un procede de fabrication d'un lamine en resine comprenant les etapes de : 

preparation d'un organe en resine (12, 14) essentiellement constitue d'un premier materiau en resine et d'une 
base en perles moussees (18) realisee a partir d'une pluralite de perles de resine de moussage essentielle- 
ment constitute dudit premier materiau en resine, 

45 

preparation d'une feuille de resine thermoplastique (16) constitute d'un deuxieme materiau en resine qui 
appartient au groupe fusionnable audit premier materiau en resine et dont le point de transition de phase 
vitreuse est inferieur a celui dudit premier materiau en resine; 

so chauffage dudit organe en resine (1 2, 1 4), de ladite feuille de resine thermoplastique (1 6) et de ladite base en 

perles moussee et empilage dudit organe en resine, de ladite feuillle en resine thermoplastique et de ladite 
base en perles moussee les unes sur les autres; et 

application d'une pression entre ledit organe en resine et ladite base en perles moussee, de maniere a provo- 
55 quer une adhesion thermique entre ledit organe en resine (12, 14) et ladite base en perles moussees (18), par 

I'intermediaire de ladite feuille de resine thermoplastique (16). 

13. Un procede selon la revendication 12, dans lequel ladite etape de prepartion comprend la preparation de ladit 
feuille de resine thermoplastique constitute d'une resine define ayant un point de transition inftrieur, de 5 a 60 
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degr6s centrigrade, & ceux dudit organe n resine et de la base n perles mousse . 

14. Un procede se) on la revendication 13, dans lequel retape de preparation comprend en outre une etape d mis 
en adherence thermique dudit organe en resine sur ladrte feuille de resine thermoplastique. 

5 

15. Un precede selon la revendication 13, dans lequel retape de preparation comprend en outre une etape de forma- 
tion d'un laming constitue dudit organe en resine et desdits elements thermoplastiques par extrusion simultanee 
dudit premier materiau en resine et dudit deuxi&me materiau en r6sine. 

w 1 6. Un procede selon ta revendication 13, dans lequel ladite etape d'application comprend retape : 

d'etirage dudit organe en resine et de ladite feuille de resine thermoplastique situees sur une face de ladite 
base en perles moussee plac6e sur un dispositif de moulage sous vide par aspiration, de manure d mettre en 
adherence de facon themique ledit organe en resine et ladite feuille en resine thermoplastique, pour obtenir 
is une conformation vis-a-vis de ladite surface de ladite base en perles moussee. 

17. Un precede selon la revendication 13, dans lequel ladite etape d'application comprend les Stapes consistant & : 

placer ladite base en perles moussee dans un moule male; et 

20 

placer ledit organe en resine et ladite feuille de resine thermoplastique entre un moule femelle et ladite base 
en perles moussee; et dans lequel 

ladite etape d'application comprend les etapes de : 

25 

fermeture dudit moule male et dudit moule femelle; et 

etirement dudit organe en resine et de ladite feuille de resine thermoplastique sur une surface de moulage 
dudit moule femelle par aspiration, de manief e £ former ledit organe en resine et ladite feuille de resine ther- 
30 moplastique conformement & ladite surface de moulage et faire adherer thermiquement ladite feuille de resine 

thermoplastique & ladite base en perles moussee. 

18. Un proc6de de fabrication d'un Iamin6 en resine comprenant les etapes qui consistent & : 

35 preparer un organe en resine (1 2, 1 4) essentiellement constitu6 d'un premier materiau en r6sine, 

preparer une feuille de resine thermoplastique (16) constitu6e d'un deuxieme materiau en resine qui appar- 
tient au groupe fusionnable audit premier materiau en resine et dont le point de transition de phase vitreuse 
est inferieur k celui dudit premier materiau en resine; 

40 

placer ledit organe en resine et ladite feuille de resine thermoplastique dans un moule, tout en maintienant un 
espace predetermine face & ladite feuille de resine thermoplastique; 

preparer une plurality de perles de resine de moussage essentiellement constitutes dudit premier materiau en 
45 resine; appliquer ladite resine de perles de moussage dans I 'espace predetermine et chauffer ladite resine de 

perles de moussage & I'aide d'un milieu chaud pour former une base en perles mouss6es (18), de manure k 
obtenir une adherence thermique entre ladrte base en perles moussee et I'organe en resine (12, 14) par I'inter- 
mediaire de ladite feuille de resine thermoplastique (16) en passant par une fusion et une resolidrf ication dudit 
organe en feuille de resine thermoplastique due audit chauffage. 

50 

1 9. Un precede sel on la revendication 1 8, dans lequel retape de preparation comprend en outre retape de preparation 
de la feuille de resine thermoplastique ayarrt un point de transition de phase vitreuse inferieur de 5 k 60 degres cen- 
trigrade k ceux dudit organe en resine et de ladite base en perles moussee. 

55 20. Un procede selon la revendication 19, dans lequel ledit organe en r6sine comprend un peau (105) et une base 
massive (102), et 

ladite etaple de placement comprend une etape de preparation d'une base de r6sine massive oppos6e audit 
film thermoplastique & travers ledit espac . 
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21. Un proc6d6 selon la revendication 20, dans leque! ladite 6tape de placement compr nd l'§tape de : 

enlevement d ladite peau situge sur une surface de moulage du moule par aspiration, de manure a fa$onner 
ladrte peau conform6ment a ladite surface d moulage. 
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Fig. 18 
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